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We have developed a new technique, photothermal displacement spectroscopy, for studying the optical and thermal properties of surfaces.
Photothermal displacement spectroscopy is based on optical detection of the thermal expansion of a sample as it is heated by absorption of electromagnetic radiation. Details of the experimental configuration are shown in Fig. 1 . An optical absorption spectrum is generated as an intensity modulated, tunable light beam (pump beam) is focussed onto the sample, and, depending on the optical cross section, some fraction of the radiation is absorbed.
As the excited electrons decay nonradiatively, the sample is heated. The illuminated surface is then dis- The ability of photothermal displacement spectroscopy to distinguish between surface and bulk absorptions on the same sample is demonstrated in figure 2 . A 50 i gold film was evaporated on didymium glass.
In the wavelength region investigated, about 1/4 of the incident light is absorbed by the Au film; didymium glass has a strong absorption band with a peak value of 6.4 cm-1 (see Fig. 2b ). For the Au coated didymium glass, the photothermal signal is the sum of the structureless surface (thin film) absorption due to the gold and the peaked substrate absorption. As the frequency is increased by a factor of 25, the signal due to the Au (in the region < 730 nm, e.g., all the signal is due to the Au) is decreased by a factor of about 2; the signal due to the glass (the bump _at the center of the spectrum) has decreased by an additional factor of 2 or 3. By examining the change in the spectrum as a function of frequency, it is possible to distinguish absorptions occurring at the surfac~ from the more uniform bulk absorption.
The increased sensitivity of photothermal displacement spectroscopy to surface absorptions over bulk can be seen by noting the relative mag- Thus the didymium signal would be expected to be about 1/4 that of the Au signal, which is clearly not the case.
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